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Summary: Reaction of (RNC)AuUCI [R = tert-butyl (1a),
mesityl (1b)] with sodium thiosalicylate in the two-phase
system water/dichloromethane gives high yields of the
corresponding (isocyanide)gold(l) thiosalicylates (2a,b).
The solid-state structures of 2a,b have been determined
by X-ray diffraction studies. The supramolecular struc-
ture of both compounds is governed by Au--Au interac-
tions [2a, Au--Au 3.157(2) A; 2b, Au--Au 3.3186(5) A]
and hydrogen bonding through the carboxylic acid
groups.

From extensive studies in the structural chemistry
of gold(l) compounds it has been recognized that self-
assembly of species L—Au—X (L = neutral donor, X =
anionic ligand) through Au--Au contacts (“auriophilic-
ity”) is a general phenomenon determining many solid-
state structures of such compounds.! The energies of
the individual Au--Au interactions are in the order of
6—11 kcal/mol,? resembling closely the energetics of
hydrogen bonding.'® This resemblance of auriophilic
and hydrogen bonding suggested that there should be
cases where both phenomena synergistically codeter-
mine the assembly mode of solid-state structures. After
a number of experiments, where the results failed to
corroborate this assumption,® we are now able to present
two examples with L representing isocyanide and X
thiolate ligands.

The reactions of (dimethyl sulfide)gold(l) chloride with
tert-butyl or mesityl isocyanide afford high yields of the
corresponding (RNC)AuUCI complexes (la,b) as air-
stable, colorless, crystalline materials.* These precur-
sors are readily converted into the thiosalicylates (2a,b)
by reaction with sodium thiosalicylate in the two-phase
system water/dichloromethane.>

(RNC)AUCI + 2-(NaS)C;H,COOH —
2-[(RNC)AUS]C,H,COOH + NaCl

The products are again colorless, crystalline compounds
stable to air and moisture and with high melting points
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(2a, 148 °C; 2b, 226 °C with decomposition). Their
composition is readily confirmed by analytical data,® but
these do not exclude the presence of isomeric ionic
systems of the general formula [LoAu]*[AuX;]~.6 The
IR absorptions for v(NC) of the solids (2a, 2234 cm™1;
2b, 2200 cm™?) indicate standard isocyanide coordina-
tion to gold(l) centers, and broad v(OH) bands (2a,
2550—3300 cm™1; 2b, 2520—3200 cm™1) are proof for
strong hydrogen bonding of the carboxylate units in the
crystals. The NMR spectra of solutions of the com-
pounds in dichloromethane or chloroform show all
resonances in the correct molar ratio 1:1 of L and X
components,® but this result also gives no clue as to the
structures. The solid-state structures were therefore
determined by single-crystal X-ray diffraction studies.

Compound 2a crystallizes in the orthorhombic space
group Pbca with Z = 16 formula units in the unit cell.
There are two crystallographically nonequivalent mol-
ecules in the asymmetric unit, which both have a quasi-
linear C—N—C—Au-—S skeleton extending from the
central atom of the tert-butyl group to the sulfur atom
of the thiol (Figure 1).”-° There is a short intermolecu-
lar auriophilic Au--Au contact [Aul-Au2 3.157(2) A]
which leads to pairs of molecules with a dihedral angle
S1-Aul—Au2—-S2 = 47.5°. The thiosalicylate ligands
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Figure 1. Tetrameric unit of 2a aggregated via Au--Au
and hydrogen bonding. Phenyl and tert-butyl hydrogen
atoms are omitted for clarity. Selected bond lengths (A) and
angles (deg): Aul—Au2 3.157(2), Aul—C1 2.01(2), Aul—
S12.278(5), Au2—C6 2.00(2), Au2—S2 2.274(9); C1—Aul—
S1 175.5(9), C6—Au2—S2 174.5(7), S1-Aul—Au2 90.3(2),
Cl—Aul—Au2 87.1(8), C6—Au2—Aul 90.5(7), S2—Au2—
Aul 84.1(3). Hydrogen-bonding parameters: 012-H12
0.850, H12- 011’ 1.783, 012—011' 2.633, 012—H12—-011’
179.5.

of neighboring dimers are linked through bifurcated
hydrogen bonding typical for carboxylic acids. These
double hydrogen bridges connect crystallographically
equivalent monomers related by a center of inversion
coinciding with the center of the resulting eight-
membered ring. Selected distances and angles are given
in the caption to Figure 1. In total the lattice is
composed of tetranuclear aggregates with alternating
auriophilic (Au--Au) and hydrogen bonding (O—H--0),.

‘Compound 2b crystallizes in the triclinic space group
P1 with Z = 2 formula units in the unit cell. The
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Figure 2. Four molecules of 2b aggregated via Au--Au
and hydrogen bonding as part of an extended chain. The
ORTEP diagram shows 50% probability ellipsoids; phenyl
and methyl hydrogen atoms are omitted for clarity. Se-
lected bond lengths (A) and angles (deg): Au—Au’ 3.3186(5),
Au—C 1.962(4), Au—S 2.273(1); C—Au—S 175.2(1), C—Au—
Au' 99.5(1), S—Au—AuU' 83.41(3). Hydrogen-bonding
parameters: O2—H 0.850, H—01' 1.796, O2—01' 2.646,
02—-H-01' 170.8.

asymmetric unit comprises only one molecule. Two of
these molecules are associated (parallel and head to tail)
to form centrosymmetrical dimers through weak aurio-
philic bonding [Au--Au’ 3.3186(5) A; dihedral angle
S—Au—AuU'—S' 180°]. These dimers are further ag-
gregated via bifurcated hydrogen bonding between the
carboxylic acid groups to give one-dimensional polymers
(Figure 2). As already pointed out for compound 2a,
the individual molecules of 2b have a linear C—N—C—
Au—S axis with normal bond distances for gold(l)
isocyanide/thiolate complexes in both cases. The angles
Au—S—C are also similar, with values of 105.4(1)° for
2b and 106.4(7)°/109(2)° for 2a.

The present results indicate that a large variety of
supramolecular structures can be anticipated on the
basis of combinations of hydrogen bonding with signifi-
cant contributions from auriophilic interactions.
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